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1.0 INTRODUCTION

This third semiannual report presents information and data on the Interim Measure (IM) at Other
Area 9 (OA-9) located in the 2-60s Area at Boeing Plant 2. This report covers data generated
during the time period from November 2009 through April 2010. This report is the last
semiannual report associated with the OA-9 IM. The OA-9 IM will be shut down in June 2010 and
monitoring and bioventing wells associated with the OA-9 IM will be decommissioned as a
necessary preparation step for building demolition work that Boeing has planned for this area. No
additional quarterly analytical data will be generated following the April 2010 sampling event.

In a letter dated August 18, 2008 from the United States Environmental Protection Agency
Region X (EPA) to Boeing, EPA gave approval to implement the Interim Measure Work Plan for
Other Area 9 (Environmental Partners, Inc. [EPI], 2008). This work plan presented details for
remediation of total petroleum hydrocarbon (TPH) impacts to soil and groundwater in an area
associated with Resource Conservation and Recovery Act (RCRA) Unit OA-9 and Solid Waste
Management Unit 2-78.6 (SWMU 2-78.6). OA-9 consists of three former underground storage
tanks (USTs) identified as PL-16, PL-17, and PL-18. SWMU 2-78.6 is a nearby former oil-water
separator. When the three USTs and oil-water separator were removed from the OA-9 IM area,
some contaminated soil was inaccessible and left in place due to numerous subsurface utilities.
As a result, impacted soil occurs in discrete areas next to and within utility corridors, which makes
the subsurface distribution of contaminant sources at OA-9 very heterogeneous.

The impacted vadose soil and groundwater associated with these units are being addressed
together and are referred to as OA-9. Figure 1 presents a general location map of Plant 2 and
Figure 2 is a site representation showing the location of the OA-9 IM at Plant 2.

Based on the 2-60s Area Data Gap Investigation Report (EPI, 2006), contaminants of concern
(COCs) for vadose zone soil at OA-9 are gasoline-range petroleum hydrocarbons (TPH-G) and
the volatile organic compounds (VOCs) benzene and ethylbenzene. Groundwater COCs are
TPH-G and the VOC benzene. Detailed drawings showing the locations of the soil detections
and groundwater plumes are presented in the OA-9 IM Work Plan (EPI, 2008). Figures 3 and 4
present diagrams of the approximate extent of impacted soil and groundwater, respectively, at
OA-9. The area of impacted groundwater shown in Figure 4 is defined by the benzene plume,
which coincides with and extends beyond the TPH-G plume.

ENVIRONMENTAL PARTNERS INC 1
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2.0 INTERIM MEASURE IMPLEMENTATION

Bioventing was selected as the IM soil treatment technology for vadose soil and enhanced
aerobic degradation (EAD) was selected as the IM groundwater treatment technology. These two
technologies complement each other and were implemented together at OA-9 to introduce
oxygen into the subsurface soil and groundwater. The increased available oxygen is intended to
enhance aerobic bacteria populations, which destroy contaminant hydrocarbons and VOCs
through aerobic metabolism of the organic contaminant molecules.

Bioventing is an in situ soil remedial technology that introduces oxygen in air into the open pore
spaces of vadose zone soil by using a blower to inject air at relatively low flow rates into the soil
through a series of injection wells. The oxygen introduced into the soil stimulates indigenous
microorganisms to metabolize and destroy organic compounds adsorbed to soil particles.

EAD is an in situ groundwater remedial technology that introduces chemically bound oxygen into
groundwater, which stimulates the growth of indigenous microorganisms. The enhanced
microbial populations metabolize and destroy petroleum hydrocarbons and benzene in
groundwater. The oxygen-release compound used at OA-9 is a proprietary product with the trade
name EHC-O™ which is produced by Adventus Americas, Inc. More detailed descriptions of
these remedial technologies and their applicability and limitations are presented in the OA-9 IM
Work Plan (EPI, 2008).

Prior to this IM remedial work at OA-9 included excavation and removal of contaminated vadose
zone soil; however, buildings and extensive subsurface utilities in the area prevented the removal
of all contaminated soil. Bioventing was implemented to remediate these remaining pockets of
impacted vadose soil and augment parallel work to remediate the associated groundwater plume.

In September 2008 six bioventing wells were installed to facilitate in-situ remediation of impacted
vadose zone soil. During October and November, pipe trenches were dug and 2-inch diameter
PVC pipe was installed to provide a supply of pressurized air to all nine bioventing wells. A
blower, trailer, pipe manifold, and electrical power were then installed and connected to supply air
to the bioventing wells. Details of the wells and bioventing system installation are presented in
the First Semiannual Report (EPI, 2009). The bioventing system blower was started on
December 15, 2008. Respirometry testing was performed quarterly to monitor the status of the
bioventing system.

During October and November 2008, a solution of 5,000 pounds of EHC-O™ and potable water
was injected into groundwater in a grid of 20 points by direct-push technology (DPT). The
injections were made over the depth interval from 10 to 30 feet below ground surface (bgs).
Details of the injection process are presented in the First Semiannual Report (EPI, 2009).
Groundwater was monitored quarterly to assess the progress of groundwater remediation. Figure
5 is a general representation of the bioventing system and EAD injection locations at OA-9.
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3.0 PERFORMANCE MONITORING METHODOLOGY

The primary objective of the OA-9 IM is to destroy TPH and the non-chlorinated VOC mass in
vadose zone soil and groundwater through EAD. Performance monitoring was performed
quarterly to evaluate remedial treatment progress. Performance monitoring data are compared to
baseline data and previous performance monitoring data to determine reductions in contaminant
concentrations and trends in subsurface geochemical conditions. There are two components of
performance monitoring for the OA-9 IM: respirometry testing for vadose zone soil remediation
and groundwater sampling for groundwater remediation. Procedures for both monitoring
components are described below.

3.1 Respirometry Test Methodology

Respirometry testing is not a direct measure of soil remediation, but it does indicate the rate at
which microorganisms are consuming available oxygen in the soil pore spaces. Results of
respirometry testing provide an indirect measure of the rate of contaminant degradation by
microorganisms. Respirometry testing was performed quarterly in coordination with groundwater
performance monitoring.

Respirometry testing consists of turning off the bioventing blower, collecting pore space air
samples from selected wells, and measuring the subsequent decline in oxygen concentration as
microorganisms consume oxygen. Respirometry test wells were selected based on historical
analytical data indicating that they are installed in areas with high concentrations of petroleum
hydrocarbons.

Pore space vapor samples are collected from test wells approximately 1, 2, 3, 4, 6, and 8 hours
after the blower is turned off. A high-volume air sampling pump is used to evacuate atmospheric
air in the well casing, followed by pore space gas sample collection. Samples are collected into
5-liter Tedlar™ bags and measured for oxygen content using a QRae multi-parameter gas meter.
The oxygen concentration versus time for each tested well is plotted to produce an oxygen-
decline curve that can be mathematically converted to a rate of petroleum degradation using
standard bioventing assumptions.

3.2 Groundwater Sampling Methodology
Groundwater samples were collected quarterly from the six A-level monitoring wells at the OA-9

IM monitoring network. The six sampled wells are listed below and their locations are shown in
Figure 5.

* PL2-310A * PL2-604A
* PL2-311A * PL2-605AR
* PL2-332A * PL2-606A

Groundwater samples were collected using the methods and procedures presented in the
Sampling and Analysis Plan (SAP), which is Appendix A of the OA-9 IM Work Plan (EPI, 2008).

ENVIRONMENTAL PARTNERS INC 3
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Groundwater samples were analyzed for gasoline-range petroleum hydrocarbons by Method
NWTPH-Gx; diesel- and heavier-range petroleum hydrocarbons by Method NWTPH-Dx; and
benzene, toluene, ethylbenzene, and xylenes (BTEX) compounds by EPA Method 8260C.
Tables in the SAP present specifications for reporting limits, containers, preservation, and holding
times.
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4.0 PERFORMANCE MONITORING RESULTS

4.1 Fifth Quarter

Fifth quarter respirometry testing was performed on January 15, 2010. Respirometry test results
are presented in Table 1 and test data and plots are presented in Attachment A. The fifth quarter
respirometry test was performed using wells PL2-311A, PL2-604A, and PL2-606A. Estimated
oxygen consumption rates were too low to calculate for PL2-311A, PL2-604A, and PL2-606A
indicating no or minimal bioactivity at all three test wells.

Groundwater monitoring was performed on January 28, 2010. Groundwater performance
monitoring analytical results are presented in Table 2 and Attachment B. Field parameter
stabilization data measured during well purging prior to sample collection are presented in
Attachment C.

Groundwater analytical results for the fifth quarter indicated detections of TPH-G at
concentrations greater than the Plant 2 Screening Level (SL) of 800 micrograms per liter (ug/L) in
samples from PL2-310A, PL2-311A and PL2-604A. TPH-G was detected in the sample from
PL2-605AR at a concentration less than the SL and was not detected in samples from PL2-332A
and PL2-606A.

TPH-D was detected in the sample from PL2-310A at a concentration of 300 ug/L, which is less
than its SL of 500 ug/L. Results for samples from all other wells were non-detect for TPH-D.
Data from all wells were non-detect for oil-range petroleum hydrocarbons.

Benzene was detected in groundwater samples from three wells: PL2-310A, PL2-311A, and PL2-
605AR, but only the sample from well PL2-311A was at a concentration greater than its SL of
4.48 pg/L and draft Target Media Cleanup Level (dTMCL) of 2.0 ug/L. The sample from well
PL2-310A had a benzene concentration greater than the dTMCL but below the SL. Benzene was
not detected in the samples from wells PL2-332A, PL2-604A, and PL2-606A.

All ethylbenzene sample results were at concentrations below the SL of 2,100 ug/L. Samples
from PL2-310A and PL2-311A (and its duplicate) had ethylbenzene concentrations greater than
the dTMCL of 30 ug/L. The remaining detections of BTEX constituents were at concentrations
less than their respective SLs and dTMCLs. All VOC results for the fifth quarterly sampling event
are presented in Attachment B.

4.2 Sixth Quarter

Sixth quarter respirometry test was performed on April 13, 2010. Repirometry test results are
summarized in Table 1 and test data and plots are presented in Attachment A. The sixth quarter
respirometry test was performed using wells PL2-311A, PL2-604A, and PL2-606A. Estimated
oxygen consumption rates of 0.09, 0.00, and 0.00 percent per hour were calculated for PL2-
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311A, PL2-604A, and PL2-606A, respectively. The oxygen consumption rates indicate minimal
vadose zone microbial activity at PL2-311A and no measurable vadose zone microbial activity at
PL2-606A and PL2-604A.

Groundwater monitoring was performed on April 27 and 29, 2010. Groundwater performance
analytical results are presented in Table 3 and Attachment B. Field parameter stabilization data
measured during well purging prior to sampling are presented in Attachment C.

Groundwater analytical results for the sixth quarter indicated detections of TPH-G at
concentrations greater than the Plant 2 SL of 800 pg/L in samples from PL2-310A and PL2-311A.
TPH-G was not detected in samples from PL2-332A, PL2-604A, PL2-605AR, and PL2-606A.

TPH-D was not detected in the groundwater samples from any of the six OA-9 IM performance
monitoring wells. Data from all wells were also non-detect for oil-range petroleum hydrocarbons.

Benzene was detected in groundwater samples from wells PL2-310A and PL2-311A at
concentrations greater than its SL and dTMCL. Benzene was not detected in samples from other
OA-9 IM wells.

All ethylbenzene sample results were at concentrations less than the applicable SL of 2,100 ug/L.
Samples from PL2-310A and PL2-311A (and its duplicate) had ethylbenzene concentrations
greater than the applicable dTMCL of 30 ug/L. The remaining detections of BTEX constituents
were at concentrations less than their respective SLs and dTMCLs. All VOC results for the sixth
quarterly sampling event are presented in Attachment B.

4.3 Data Summary

Table 4 presents TPH, BTEX, and field parameter data for baseline and all six quarters of
groundwater performance monitoring. TPH-G and benzene concentrations are greater than Plant
2 SLs and dTMCLs in samples from PL2-310A and PL2-311A, but are generally trending
downward in the fifth and sixth quarter sample data. Sixth quarter TPH-G data at PL2-311A and
fifth and sixth quarter benzene data at PL2-311A and sixth quarter benzene data at PL2-310A
indicated small increases in concentrations, which may be simple data variability. As of the sixth
quarter TPH-D concentrations have decreased to non-detect in all wells. Contaminants have not
been detected in samples from downgradient well PL2-332A demonstrating that the EHC-O™
injection associated with the OA-9 IM has not caused downgradient impacts.

Benzene concentrations have decreased to non-detect in samples from wells PL2-604A, PL2-
605AR, PL2-606A, and PL2-332A. Benzene concentrations decreased after EHC-O™ injection
in samples from wells PL2-310A and PL2-311A but more recent data indicate steady or perhaps
slightly increased concentrations.

ENVIRONMENTAL PARTNERS INC 6
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Toluene, ethylbenzene, m,p-xylene, and o-xylene were detected in samples from several wells at
concentrations less than applicable SLs and dTMCLs and concentration trends for these
compounds were generally decreasing.

Successful remedial progress has been demonstrated for large areas of contamination based on
analytical data, which document decreases in contaminant concentrations in groundwater. Field
measured dissolved oxygen and oxidation-reduction potential (ORP) measurements are not at
optimal levels for continued EAD. However, the residual impacted soil surrounding underground
utilities at OA-9 will be excavated and transported for offsite disposal following the planned
demolition of Building 2-44 and Building 2-49 and surrounding areas. Those excavations will
directly remove TPH and benzene impacted soil source material at OA-9 more efficiently and
effectively than further indirect soil remediation provided by continued operation of the bioventing
system.

Table 1 respirometry test data indicate little or no oxygen consumption by microorganisms at
PL2-311A, PL2-604A, and PL2-606A. Little or no vadose zone biological activity is happening at
these locations and little or no contaminant destruction is ongoing. The respirometry test data
indicate that bacterial consumption of oxygen has decreased to a rate that is not measurable by
the respirometry testing procedure. The decrease in oxygen consumption rate indicates that
contaminated soil within the bioventing zone of influence has likely been remediated to the extent
that the residual contaminant mass is no longer sufficient to support measureable aerobic
bacterial activity.

Attachment D contains copies of field logbook notes for both groundwater sampling and

respirometry test events and Attachment E contains data validation reports for the fifth and sixth
quarterly sampling events.
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5.0 CONCLUSIONS

TPH and BTEX concentrations in groundwater performance samples have declined in five of six
wells in the OA-9 IM monitoring well network after one-and-one-half years of remedial treatment.
Samples from wells PL2-310A and PL2-311A exhibit declining concentrations of most
constituents but TPH-G and benzene remain at concentrations greater than Plant 2 screening
levels likely indicating that the injected oxygen-release compound has been consumed and that
the driving force for EAD is depleted. The dashed blue line in Figure 5 indicates and estimated
extent of groundwater impacts as of April 2010.

Respirometry test data are variable, likely as a result of the heterogeneous distribution of
contaminants in the vadose zone. As noted in Section 1.0, underground utilities, and imported
backfill material create increased heterogeneity by forming both barriers and preferential
pathways to subsurface air distribution by the bioventing system.

The oxygen decline curve and oxygen consumption rate at PL2-311A was significant for four
quarters, but the rate of change has decreased to near zero for more recent quarters. The
oxygen decline curves for PL2-604A and PL2-606A have also decreased to zero. This indicates
that there is little to no microbiological activity within the area of influence of each well. The
decrease in oxygen consumption rate indicates that contaminated soil within the bioventing zone
of influence has likely been remediated to the extent that the residual contaminant mass is no
longer sufficient to support measureable aerobic bacterial activity.

The data collected indicate that after six quarters of operation, bioventing and EAD remedial
mechanisms have operated as planned to decrease the contaminant mass by increasing the rate
of contaminant destruction in OA-9 vadose zone soil and groundwater. Heterogeneity of
subsurface air flow pathways and contaminant source areas increases the variability of
respirometry and performance monitoring data, making definitive spatial data evaluation more
challenging.

In June 2010 the OA-9 IM will cease operation in preparation for the Building 2-44 and Building 2-
49 demolition. Aboveground bioventing equipment will be disconnected and removed from the
area. All OA-9 IM wells will be decommissioned according to applicable regulations. Remaining
contamination surrounding subsurface utilities in the area will be excavated and removed as part
of demolition of those utilities. Soil screening and sampling will be conducted and remaining
petroleum-impacted soil with contaminant concentrations greater than cleanup levels will be
excavated and appropriately disposed as part of demolition work.
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6.0 SCHEDULE
The schedule below indicates the end of the active current OA-9 IM remedial operation in June

2010.

Schedule for OA-9 IM
IM Decommissioning June 2010 End of IM Operation

ENVIRONMENTAL PARTNERS INC 9
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Table 1. OA-9 IM Respirometry Test Results

Injection Air Flow

Well Tested and Oxygen Consumption Rate

Event Date Rate (SCFH)* Well % | hour Well % | hour Well % [ hour

System Start 12/15/08 40 NA NA NA NA NA NA
Initial System Test 1/12/09 40 PL2-310A a”r‘;fjl'tzus PL2-311A 015 | PL2-606A |  0.23
1st Quarter Test 1/30/09 40 PL2-604A 0 PL2-311A | 2,07 | PL2-606A |  0.19
Operating Adjustment 3/3/09 90 NA NA NA NA NA NA
2nd Quarter Test 4/29/09 90 PL2-604A 0 PL2-311A 159 | PL2-606A |  0.07
3rd Quarter Test 7/14/09 90 PL2-604A |  0.04 PL2-311A 146 | PL2-606A |  0.05
4th Quarter Test 10/13/09 90 PL2-604A |  0.05 PL2-311A 1.71 PL2-606A |  0.09
5th Quarter Test 1/15/10 90 PL2-604A 0 PL2-311A 0 PL2-606A 0

6th Quarter Test 4/13/10 90 PL2-604A 0 PL2-311A | 0.09 | PL2-606A 0

Notes:

* air rate injected into each of nine bioventing wells

NA = not applicable

SCFH = standard cubic feet per hour




Table 2. OA-9 IM 5th Quarter Groundwater Analytical Data Summary (January 2010)

NWTPH-Dx BTEX VOCs
Well Date N";’;‘;,“L')Gx (mg/L) (nglL)
Diesel Motor oil Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene
PL2-310A 1/28/10 6.5 0.30 <0.50 3.8 5.5 55 57 12
PL2-311A 1/28/10 5.1 <0.25 <0.50 210 11 160 100 20
PL2-311A (dup) 1/28/10 5.2 <0.25 <0.50 210 11 150 95 18
PL2-332A 1/28/10 <0.25 <0.25 <0.50 <0.2 <0.2 <0.2 <04 <0.2
PL2-604A 1/28/10 0.99 <0.25 <0.50 <0.2 <0.2 <0.2 <04 <0.2
PL2-605AR 1/28/10 0.48 <0.25 <0.50 0.4 0.5 4.8 1.6 <0.2
PL2-606A 1/28/10 <0.25 <0.25 <0.50 <0.2 <0.2 0.3 0.4 <0.2
Screening Level (2004) 0.8 0.5 0.5 4.48 * 2,100 * *
NA NA NA 2.0 * 30 * *

Notes:

* = nota COC at Plant 2
< = not detected at the value indicated

mg/L = milligrams per liter
ug/L = micrograms per liter

BTEX = benzene, toluene, ethylbenzene, and xylene

dTMCL = draft Target Media Cleanup Level

NA = not applicable
NWTPH-Dx = Northwest Total Petroleum hydrocarbons - diesel range extended

NWTPH-Gx = Northwest Total Petroleum Hydrocarbons - gasoline range




Table 3. OA-9 IM 6th Quarter Groundwater Analytical Data Summary (April 2010)

NWTPH-Dx BTEX VOCs
Well Date N";’;‘;,“L')Gx (mgiL) (nglL)
Diesel Motor oil Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene

PL2-310A 4/27/10 4.8 <0.25 <0.50 39 2.6 200 3.2 0.3
PL2-311A 4/27/10 6.2 <0.25 <0.50 180 11 160 100 24
PL2-311A (dup) 4/27/10 6.3 <0.25 <0.50 200 12 200 110 26
PL2-332A 4/27/10 <0.25 <0.25 <0.50 <0.2 <0.2 <0.2 <04 <0.2
PL2-604A 4/27/10 <0.25 <0.25 <0.50 <0.2 <0.2 <0.2 <04 <0.2
PL2-605AR 4/29/10 <0.25 <0.25 <0.50 <0.2 <0.2 1.6 <04 0.4
PL2-606A 4/29/10 <0.25 <0.25 <0.50 <0.2 <0.2 <0.2 <04 <0.2

Screening Level (2004) 0.8 0.5 0.5 4.48 * 2,100 * *

dTMCL NA NA NA 2.0 * 30 * *

Notes:

* = nota COC at Plant 2
< = not detected at the value indicated

mg/L = milligrams per liter
ug/L = micrograms per liter

BTEX = benzene, toluene, ethylbenzene, and xylene

dTMCL = draft Target Media Cleanup Level

NA = not applicable

NWTPH-Dx = Northwest Total Petroleum hydrocarbons - diesel range extended

NWTPH-Gx = Northwest Total Petroleum Hydrocarbons - gasoline range




Table 4. OA-9 IM Groundwater Monitoring Analytical and Field Parameter Data Summary

NWTPH-Dx BTEX VOCs Field Parameters
(mg/L) (ng/L)
NWTPH-Gx - .
(mglL) Dissolved ORP Temp Turbidity Specific Depth to
Well Event Date Diesel Motor oil Benzene Toluene Ethylbenzene |m,p-Xylene| o-Xylene pH Oxygen Conductance Water
(mg/L (mV) (°Cc) (NTU)
g/L) (mS/cm) (feet)
PL2-310A Baseline 9/25/08 5.6 <0.25 <0.50 28 2.3 310 27 0.4 6.35 0.1 -26 17.4 30.5 10.06 11.35
1st Quarter 1/27/09 14.0 <0.25 <0.50 39 10 340 48 13 5.92 0.5 -135 124 121 0.89 10.84
2nd Quarter 4/27/09 1 0.44 <0.50 27 12 540 50 6.4 6.37 0.3 -175 12.9 14.7 1.75 10.82
3rd Quarter 7/27/09 7.5 <0.25 <0.50 17 6.2 180 19 26 6.67 0.2 -37 17.4 0.2 3.10 11.30
3rd Quarter (dup) 7/27/09 7.6 0.26 <0.50 17 6.2 170 19 27 -
4th Quarter 10/27/09 7.4 0.29 <0.50 16 3.3 360 10 <2.0 6.43 0.6 -91 18.1 1.3 6.89 11.09
5th Quarter 1/28/10 6.5 0.30 <0.50 3.8 55 55 57 12 6.35 0.3 -3 13.9 8.1 2.06 9.40
6th Quarter 4/27/10 4.8 <0.25 <0.50 39 2.6 200 3.2 0.3 6.56 0.4 -86 15.1 3.2 2.46 10.38
PL2-311A Baseline 9/25/08 15 0.40 <0.50 19 27 730 700 140 6.19 0.1 -48 17.0 9.4 10.29 10.87
1st Quarter 1/27/09 1 0.29 <0.50 190 28 310 300 43 10.67* 0.5 -182 14.8 11.5 5.02 10.55
1st Quarter (dup) 1/27/09 14 0.26 <0.50 200 27 310 300 45 -
2nd Quarter 4/27/09 8.4 0.32 <0.50 440 23 340 250 38 6.90 0.3 -176 16.0 9.6 7.85 10.75
2nd Quarter (dup) 4/27/09 8.7 0.35 <0.50 430 23 360 250 38 -
3rd Quarter 7/27/09 6.5 <0.25 <0.50 150 1 98 72 20 7.19 0.2 -113 17.2 8.2 3.18 11.19
4th Quarter 10/27/09 6.1 <0.25 <0.50 150 1 200 76 20 7.34 0.9 -96 17.6 8.8 4.48 10.97
5th Quarter 1/28/10 5.1 <0.25 <0.50 210 1 160 100 20 7.03 0.3 -123 14.9 6.7 4.40 9.59
5th Quarter (dup) 1/28/10 5.2 <0.25 <0.50 210 1 150 95 18 --- --- --- --- --- ---
6th Quarter 4/27/10 6.2 <0.25 <0.50 180 1 160 100 24 7.09 0.4 -166 14.8 44 2.96 10.24
6th Quarter (dup) 4/27/10 6.3 <0.25 <0.50 200 12 200 110 26 -—- -—- -—- -—- -—- -
PL2-332A Baseline 9/26/08 <0.25 <0.25 <0.50 <0.2 <0.2 <0.2 <0.4 <0.2 6.64 0.1 51 171 0.0 0.39 11.12
1st Quarter 1/27/09 <0.25 <0.25 <0.50 <0.2 <0.2 <0.2 <0.4 <0.2 5.33 0.8 -8 13.9 0.4 0.47 10.78
2nd Quarter 4/27/09 <0.25 <0.25 <0.50 <0.2 <0.2 <0.2 <0.4 <0.2 5.45 0.6 16 13.1 0.8 1.00 11.91
3rd Quarter 7/27/09 <0.25 <0.25 <0.50 <0.2 <0.2 <0.2 <0.4 <0.2 6.22 0.4 104 16.1 0.0 0.58 11.21
4th Quarter 10/27/09 <0.25 <0.25 <0.50 <0.2 <0.2 <0.2 <0.4 <0.2 5.88 1.7 72 17.0 0.9 0.61 10.82
5th Quarter 1/28/10 <0.25 <0.25 <0.50 <0.2 <0.2 <0.2 <0.4 <0.2 6.09 0.7 80 14.8 29 0.51 9.51
6th Quarter 4/27/10 <0.25 <0.25 <0.50 <0.2 <0.2 <0.2 <0.4 <0.2 6.39 0.6 106 14.3 0.6 0.56 10.51
PL2-604A Baseline 9/25/08 0.50 <0.25 <0.50 0.5 <0.2 <0.2 <0.4 <0.2 6.92 0.1 -43 16.1 14.6 3.03 11.37
1st Quarter 1/27/09 <0.25 <0.25 <0.50 25 <0.6 <0.6 <1.2 <0.6 6.11 0.4 -156 13.4 28.7 1.19 11.00
2nd Quarter 4/27/09 0.33 <0.25 <0.50 26 0.6 0.3 0.5 <0.2 6.42 6.3 -137 13.1 10.0 242 10.96
3rd Quarter 7/27/09 0.36 <0.25 <0.50 0.6 <0.2 0.6 <0.4 <0.2 7.06 0.2 -125 15.7 3.3 1.23 11.47
4th Quarter 10/27/09 0.56 <0.25 <0.50 41 <0.2 <0.2 <0.4 <0.2 7.00 0.7 -113 16.8 5.4 2.74 11.24
5th Quarter 1/28/10 0.99 <0.25 <0.50 <0.2 <0.2 <0.2 <0.4 <0.2 6.71 0.2 -75 14.8 7.3 1.53 9.54
6th Quarter 4/27/10 <0.25 <0.25 <0.50 <0.2 <0.2 <0.2 <0.4 <0.2 6.72 0.9 -105 151 9.6 0.99 10.54
PL2-605AR |Baseline 9/25/08 0.30 <0.25 <0.50 0.5 <0.2 <0.2 <0.4 <0.2 6.61 0.1 15 16.3 7.5 3.80 11.16
Baseline (dup) 9/25/08 0.31 <0.25 <0.50 0.5 <0.2 <0.2 <0.4 <0.2 - - - - -
1st Quarter 1/29/09 <0.25 <0.25 <0.50 <0.2 <0.2 <0.2 <0.4 <0.2 7.64 17.0** 94 14.2 121 1.37 10.50
2nd Quarter 4/27/09 0.43 <0.25 <0.50 0.6 0.5 4.7 1.8 <0.2 6.29 0.2 -1 14.6 68.4 4.18 10.72
3rd Quarter 7/27/09 0.58 <0.25 <0.50 0.3 0.5 25 1.6 <0.2 6.98 0.2 -99 15.8 33.2 2.34 11.22
4th Quarter 10/27/09 0.51 <0.25 <0.50 0.6 0.3 0.3 1.3 <0.2 7.05 0.5 -86 16.1 13.9 2.83 11.00
5th Quarter 1/28/10 0.48 <0.25 <0.50 0.4 0.5 4.8 1.6 <0.2 6.69 0.4 -20 14.4 28.4 2.81 9.39
6th Quarter 4/29/10 <0.25 <0.25 <0.50 <0.2 <0.2 1.6 <0.4 0.4 7.50 0.5 -76 15.0 9.5 2.10 10.34
PL2-606A Baseline 9/26/08 1.9 <0.25 <0.50 17 3.7 110 17 25 6.91 0.2 -38 16.5 0.0 1.02 11.17
1st Quarter 1/29/09 <0.25 <0.25 <0.50 0.6 <0.2 2.8 0.6 <0.2 8.21 11.4** 23 15.9 18.5 0.95 11.30
2nd Quarter 4/27/09 <0.25 <0.25 <0.50 0.6 <0.2 1.3 0.5 <0.2 9.36 3.6 -81 15.3 8.0 1.88 10.75
3rd Quarter 7/27/09 <0.25 <0.25 <0.50 0.4 <0.2 0.4 <0.4 <0.2 8.34 3.6 41 16.6 2.8 0.77 11.39
4th Quarter 10/27/09 <0.25 <0.25 <0.50 0.5 <0.2 0.4 <0.4 <0.2 10.07 15.3 74 16.5 24.8 0.85 11.12
4th Quarter (dup) 10/27/09 <0.25 <0.25 <0.50 0.5 <0.2 0.4 <0.4 <0.2 ---
5th Quarter 1/28/10 <0.25 <0.25 <0.50 <0.2 <0.2 0.3 0.4 <0.2 9.71 4.3 66 14.8 8.5 1.41 9.42
6th Quarter 4/29/10 <0.25 <0.25 <0.50 <0.2 <0.2 <0.2 <0.4 <0.2 9.12 14.7 133 14.6 15.4 0.75 10.80
Screening Level (2004) 0.8 0.5 0.5 4.48 * 2,100 * *
dTMCL NA NA NA 2.0 * 30 * *

Groundwater Notes:

* = not a groundwater COC at Plant 2

< = not detected at the reporting limit indicated

mg/L = milligrams per liter

ug/L = micrograms per liter

BTEX = benzene, toluene, ethylbenze, and xylene

dTMCL = draft Target Media Screening Level

NA = not applicable

NWTPH-Gx = Northwest Total Petroleum Hydrocarbons — gasoline range
NWTPH-Dx = Northwest Total Petroleum hydrocarbons — diesel range extended
VOC = volatile organic compound

Field Parameter Notes:
* reading verified by second instrument

** water was effervescing, may have been supersaturated

--- duplicate sample

°C = degrees Celsius

mg/L = milligrams per liter

mS/cm - milliSiemens per centimeter
mV = millivolts

BTEX = benzene, toluene, ethylbenzene, and xylene

NTU = nephlometric turbidity units
ORP = oxidation-reduction potential
VOC = volatile organic compound
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ATTACHMENT A
RESPIROMETRY TEST DATA AND OXYGEN CURVES
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OA-9 IM, Boeing Plant 2
5th Quarter Respirometry Test Data and Analysis

Measured % Oxygen

The data are different from previous tests; there was no large oxygen concentration decrease at one hour. Over the whole test period there was no measured oxygen concentration decrease.

8.0

5th Quarter Test - 1/15/10

3 4 5 6 7 8
Time (hours)

——PL2-311A
—#—PL2-604A
—4—PL2-606A

There is no oxygen concentration decrease over 8 hours. There may be no remaining vadose soil contamination at this well or the screen may be covered by water.

Time PL2-311A PL2-604A PL2-606A
0 20.9 20.9 20.9
1 20.9 20.6 20.9
2 20.9 20.9 20.9
3 20.9 20.9 20.9
4 20.9 20.9 20.9
6 20.9 20.9 20.9
8 20.9 20.9 20.9
(red) (green) (blue)
Bioventing start date > 12/15/2008
5th Quarter test date > 1/15/2010
PL2-311A PL2-604A PL2-606A
Screen 8to 6 to 6 to
Interval 18 ft bgs 21 ft bgs 21 ft bgs
Water Depth | 9.59 ft bgs 9.54 ft bgs 9.42 ft bgs
Well Comment
PL2-311A
No oxygen consumption rate can be calculated.
PL2-604A
No oxygen consumption rate can be calculated.
PL2-606A

PL2-311A
PL2-604A
PL2-606A

Bioventing Operation Data
(incremental)

Run Time >

There is no oxygen concentration decrease over 8 hours. There may be no remaining vadose soil contamination or the screen may be coverd by water.
No oxygen consumption rate can be calculated.
Note: On March 3, 2009 the air injection rate was increased from 40 SCFH to 90 SCFH.

Oxygen Consumption Rate (0 to 6 hours)

0.00
0.00
0.00

(from 10/13/09)
Air Injection Rate (avg.) >

Number of Inj.

Air Density >
Total Inj. Air >
Total Inj. O, >

Wells >

%0O,/hour
%0O,/hour
%0O,/hour

94
2256
40
920
9
0.0743
135,773
28,377

(red)
(green)
(blue)

days
hours
ft*hour
ft*hour
wells
b air/ft®
Ib air
Ib O,

(until 3/3/09)
(after 3/3/09)

use this rate for 10% of contaminated volume 0.1

use this rate for 90 % of contaminated volume 0.9

OA-9 IM Site Data (soil)
Contaminated Width

Contaminated Length
Contaminated Depth

Contaminated Volume

Air-filled Pore Fraction
Air-filled Pore Volume
Pore Volume O,

O, Consumed

80
120
10

96,000

0.25
24,000
373
0.00

feet
feet
feet

feet®
feet®

Ibs
Ib O, consumed/hour




OA-9 IM, Boeing Plant 2

6th Quarter Respirometry Test Data and Analysis

Measured % Oxygen

The data are different from previous tests in that there was no large decrease in oxygen concentration at one hour. There was a small oxygen concentration decrease.

6th Quarter Test - 4/13/10

> N

8.0

6.0 T

3 4 5 6
Time (hours)

——PL2-311A
—8—PL2-604A
—4—PL2-606A

There is no oxygen concentration decrease over 8 hours. There may be no remaining vadose soil contamination at this well.

Time PL2-311A PL2-604A PL2-606A
0 20.9 20.9 20.9
1 20.4 20.9 20.9
2 20.2 20.6 20.9
3 20.2 20.9 20.9
4 20.3 20.9 20.9
6 20.2 20.6 20.9
8 20.2 20.9 20.9
(red) (green) (blue)
Bioventing start date > 12/15/2008
6th Quarter test date > 4/13/2010
PL2-311A PL2-604A PL2-606A
Screen 8to 6 to 6 to
Interval 18 ft bgs 21 ft bgs 21 ft bgs
Water Depth | 10.22 ft bgs 10.48 ft bgs 10.32 ft bgs
Well Comment
PL2-311A
An oxygen consumption rate can be calculated.
PL2-604A
No oxygen consumption rate can be calculated.
PL2-606A

PL2-311A
PL2-604A
PL2-606A

Bioventing Operation Data
(incremental)

Run Time >
(from 1/15/10)

There is no oxygen concentration decrease over 8 hours. There may be no remaining vadose soil contamination.
No oxygen consumption rate can be calculated.
Note: On March 3, 2009 the air injection rate was increased from 40 SCFH to 90 SCFH.

Oxygen Consumption Rate (0 to 8 hours)

0.09
0.00
0.00

Air Injection Rate (avg.) >

Number of Inj.
Air Density >

Total Inj. Air >
Total Inj. O, >

Wells >

%0O,/hour
%0O,/hour
%0O,/hour

88
2112
40
920
9
0.0743
127,106
26,565

(red)
(green)
(blue)

days
hours
ft*hour
ft*hour
wells
b air/ft®
Ib air
Ib O,

use this rate for 10% of contaminated volume 0.1

use this rate for 90 % of contaminated volume 0.9

OA-9 IM Site Data (soil)

Contaminated Width

Contaminated Length
(until 3/3/09) Contaminated Depth
(after 3/3/09)

Contaminated Volume

Air-filled Pore Fraction
Air-filled Pore Volume
Pore Volume O,

O, Consumed

80
120
10

96,000

0.25
24,000
373
0.01

feet
feet
feet

feet®
feet®

Ibs
Ib O, consumed/hour
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Table B1. OA-9 Interim Measure 5th Quarter Analytical Data - All Detections

Boeing, Plant 2

Groundwater
Constituent Analytical Scf;’::ing STMCL ';’::;fttlzg PL2-310A | PL2-311A P"é‘j’;;A PL2-332A | PL2-604A | PL2-605AR | PL2-606A
Method ) ort 1/28/2010 | 1/29/2010 1/28/2010 | 1/28/2010 | 1/28/2010 | 1/28/2010
evel Limit 1/29/2010
Petroleum Hydrocarbons (mg/L)
TPH-Gasoline NWTPH-Gx | 800 NA 250 65 5.1 52 <0.25 0.99 0.48 <0.25
TPH-Diesel NWTPH-Dx | 500 NA 250 0.30 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
TPH-OIl NWTPH-Dx | 500 NA 500 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
VOCs ( pgiL)
Benzene EPAB260C | 4.48 20 02 38 210 210 <02 <02 0.4 <02
Toluene EPA8260C | NA NA 0.2 55 11 11 <0.2 <0.2 05 <0.2
Ethylbenzene EPA8260C | 2,100 30 0.2 55 160 150 <0.2 <0.2 438 0.3
m,p-Xylenes EPA8260C | NA NA 0.4 57 100 95 <0.4 <0.4 16 0.4
o-Xylene EPA8260C | 40,100 NA 0.2 12 20 18 <0.2 <0.2 <0.2 <0.2
Chlorosthane EPA8260C | NA NA 0.2 0.2 18 14 <0.2 <0.2 0.2 <0.2
Acetone EPA8260C | NA NA 5.0 <5.0 32 M 38 M <5.0 <5.0 51Q 33Q
cis-1,2-Dichloroethene EPA8260C | 1,550 6,800 0.2 <0.2 <0.2 0.7 <0.2 <0.2 0.4 <0.2
Chloroform EPA8260C | 56.1 NA 0.2 <0.2 <0.2 <0.2 0.4 <0.2 <0.2 <0.2
2-Butanone EPA8260C | NA NA 5 <5.0 <5.0 16 <5.0 <5.0 <5.0 9.3
Notes:

< = not detected at the listed reporting limit

mg/L = milligrams per liter
pg/L= micrograms per liter

dTMCL = draft Target Media Cleanup Level
M = estimated value based on low spectral match

NA = not applicable

Q = continuing calibration fell outside lower 20 percent limit




Table B2. OA-9 Interim Measure 6th Quarter Analytical Data - All Detections

Boeing, Plant 2

Groundwater
Constituent Analytical SCf;’::ing TMCL ";‘::;fttl‘r"g PL2-310A | PL2-311A P"(ﬁf‘;;A PL2-332A | PL2-604A | PL2-605AR | PL2-606A
Method ort 4/27/2010 | 4/27/2010 42712010 | 4/27/2010 | 4/20/2010 | 4/29/2010
Level Limit 4/27/2010
Petroleum Hydrocarbons (mg/L)
TPH-Gasoline NWTPH-Gx | _ 800 NA 250 48 6.2 6.3 <0.25 <0.25 <0.25 <0.25
TPH-Diesel NWTPH-Dx | 500 NA 250 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
TPH-OIl NWTPH-Dx | 500 NA 500 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
VOCs ( pg/L)
Benzene EPAB260C | 4.48 20 0.2 39 180 200 <0.2 <02 <02 <0.2
Toluene EPA8260C | NA NA 0.2 26 11 12 <0.2 <0.2 <0.2 <0.2
Ethylbenzene EPA8260C | 2,100 30 0.2 200 160 200 <0.2 <0.2 16 <0.2
m,p-Xylenes EPA8260C | NA NA 0.4 3.2 100 110 <0.4 <0.4 <0.4 <0.4
o-Xylene EPA 8260C | 40,100 NA 0.2 0.3 24 26 <0.2 <0.2 0.4 <0.2
Chlorosthane EPA8260C | NA NA 0.2 <0.2 11 <1.0 <0.2 <0.2 <0.2 <0.2
Acetone EPA8260C | NA NA 5.0 <5.0 <25 <25 <5.0 <5.0 <5.0 18
cis-1,2-Dichlorosthene EPA8260C | 1,550 6,800 0.2 <0.2 <1.0 <1.0 <0.2 <0.2 05 <0.2
Chioroform EPA8260C | 56.1 NA 0.2 <0.2 <1.0 <1.0 0.3 <0.2 <0.2 <0.2
2-Butanone EPA8260C | NA NA 5 72 M <25 <25 <5.0 <5.0 <5.0 <5.0
Notes:

< = not detected at the listed reporting limit

mg/L = milligrams per liter
pg/L= micrograms per liter

dTMCL = draft Target Media Cleanup Level
M = estimated value based on low spectral match

NA = not applicable

Q = continuing calibration fell outside lower 20 percent limit
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Performance Monitoring - 5th Quarter Field Parameter Measurements (1/2010)

OA-9IM - EAD
Dissolved Tem - Specific
Well ID PH | Oxygen [ORP(mv) P T‘;mﬂ')ty Conductance | [P (tf:’)

(mg/L) (°C) (mS/cm)
PL2-310A 635 | 0.34 3 13.9 8.1 2.06 9.40
PL2-311A 703 | 0.25 123 | 14.9 6.7 4.40 9.59
PL2-332A 609 | 073 80 14.8 2.9 0.51 9.51
PL2-604A 6.71 0.22 75 14.8 73 153 9.54
PL2-605AR 660 | 044 20 14.4 28.4 2.81 9.39
PL2-606A 9.71 4.31 66 14.8 8.5 141 9.42

Notes:
°C = degrees Celsius
mg/L = milligrams per liter

mS/cm = milliSiemens per centimeter

mV = millivolts

NTU = nephlometric turbidity units

ORP = oxidation-reduction potential




Performance Monitoring - 6th Quarter Field Parameter Measurements (4/2010)

OA-9IM - EAD
Dissolved Tem - Specific
Well ID PH | Oxygen [ORP(mv) P T‘;mﬂ')ty Conductance | [P (tf:’)

(mg/L) (°C) (mS/cm)
PL2-310A 656 | 043 86 15 1 3.3 2.46 10.38
PL2-311A 709 | 0.41 166 | 14.8 4.4 2.96 10.24
PL2-332A 639 | 064 106 14.3 0.6 0.56 10.51
PL2-604A 672 | 0.91 105 | 151 9.6 0.99 10.54
PL2-605AR 750 | 0.54 76 15.0 95 2.10 10.34
PL2-606A 9.12 14.7 133 14.6 15.4 0.75 10.80

Notes:
°C = degrees Celsius
mg/L = milligrams per liter

mS/cm = milliSiemens per centimeter

mV = millivolts

NTU = nephlometric turbidity units

ORP = oxidation-reduction potential
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Station
Sample: ID
Field Conditions

Boeing Plant 2, Seattle/Tukwxla Washington

V2 -2274A

Field Team: (Initials)

2-66 Sheetpile Structure IM-Groundwater Sampling Field Data

Date

Well Diameter (in.)
Well Depth (ft.)
Initial Depth to Water (it.)

Purge Information

Purge Method

. Submersible pump

Bladder Pump
Peristaltic Pu

Depth of Water Column Other: :
3 Casing Volumes Start Time 1?4/5
1 Casing Volume End Time
Total Gallons Purged
Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
1800 [ z.001537 [o0.5t4 43F | 0.5¢ [1¢4.37% [ 885 | clear
/303 2.1 |6.00 |6.5t5 |3.2910:€1 [149.20 | 86,3 |<lea—
B0 2.3 |6.6Y 05! 4Ol %2 4,47 | 26,0 |c(car
09 129 LbOb |0SO0F 412 |0.i24 19-88 91,9 clear
1812 2.7 .08 |6,50% 1290 0,22  [I14.8% [S/.0 | clea
(815 (2.7 |0.07 |p.50% |2.%¢ |©. %% [I4.3( |90.¢ | clear
Sample Information
Sample Method(s) eristaltic p / Submersible pump / Bladder Pump / Qther
Analysis Time Bottle Type  Preservative/Filiration Comments
Volatiles (82608) 1317 [(3)40mLVOA [HCI cool to 4G
. H,SO<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>